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Introduction
Many factors may influence the decision to commit a crime. Among these factors, public law enforcement and sanctioning activity play a crucial role. A first task for social scientists interested in the empirical study of criminal punishment is to understand how potential criminals react to an increase in expected sanctions. The theory of deterrence suggests that a marginal increase in expected punishment ceteris paribus reduces the propensity to commit criminal acts (general deterrence) .
1
Empirical assessment of the deterrence hypothesis presents a fundamental obstacle: it is very challenging to observe in reality an exogenous variation in expected punishment 1 Becker (1968) . 2 Levitt and Miles (2004) have recently surveyed the relevant empirical literature and remarked on many of the critical issues hampering the identification of the effects of sanctions. By using this data set, in this paper we test for general deterrence: we exploit the exogenous variation in residual sentence to identify the deterrent effect of an additional month of expected sentence on individual post-release criminal behaviour. The results corroborate the general deterrence hypothesis:
a marginal increase in expected sanctions reduces the probability of recidivism of former inmates. We calculate that an additional month of expected sentence reduces the propensity to recommit a crime by 1.24 percent.
Our data set also allows us to investigate another crucial issue on deterrence. Indeed, it is of theoretical and policy relevance to understand how previous punishment affects the behavioural response to expected punishment. By exploiting exogenous variation in the levels of both time served and expected punishment for the same group of sentences, we can determine the effect of previous prison spells on the deterrent effect of expected sentences. Our results show that a longer period served in prison tends to decrease the deterrent effect of an additional month of expected sanction. This evidence is hard to reconcile with the specific deterrence hypothesis according to which a stronger experience of punishment should increase the sensitivity to future expected punishment.
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Our paper contributes to the literature by providing credible evidence about deterrence in a natural experiment setting where we can observe exogenous variation in expected sanctions. This allows us to solve some fundamental problems in identifying individuals' response to a variation in the severity of punishment. In the empirical literature, general deterrence is typically tested by analyzing how crime rates are affected by an increase in criminal sanctions. However, when we register a drop in crime rates following an increase in criminal sanctions, two competing explanations are at stake: discouragement of criminal behaviour is induced by the increase in its relative price (the general deterrent effect); the reduction in crime is mechanically due to the removal of criminals from the community (the incapacitation effect) (Levitt, 1996 and Kessler and Levitt, 1999) . Moreover, the identification of the deterrent effect of an increase in expected sanctions is hampered by the fact that criminal sanctions may be endogenously determined. For example, state and local governments may respond to high crime rates by hardening criminal sanctions (Ehrlich, 1973; Levitt, 1998; Levitt, 2004) . By exploiting the exogenous variation in expected sentence generated by the natural 5 In this respect, our paper is related to the recent literature on the effects of prison treatment (Chen and Shapiro, 2006; Kuziemko, 2006 , Pintoff, 2006 . This literature examines whether the type and the conditions of punishment affect the post-release behaviour of inmates. Chen and Shapiro (2006) estimate the effect of prison conditions on recidivism rates by exploiting a discontinuity in the assignment of federal prisoners to security levels. Pintoff (2006) capitalizes on discontinuities in punishment that arise in Washington State's juvenile sentencing guidelines to identify the effect of incarceration on the post-release criminal behaviour of juveniles. Kling (forthcoming) uses a variety of research designs to estimate the effect of increases in incarceration length on the employment and earnings prospects of individuals, finding no significant effects. Kuziemko (2006) compares the parole system with a fixed-sentences regime by exploiting policy shocks and institutional features in Georgia. She provides evidences that the abolition of the parole system has increased both per-prisoner costs and recidivism.
experiment, we can identify the general deterrent effects of expected sanctions without any possible bias connected to the incapacitation effect and the endogenous response of policy makers. Finally, the paper contributes to the literature about the effects of past experienced punishment on criminal choices
by showing that having experienced longer prison spells, instead of strengthening the behavioural response to the threat of sanctions, weakens the deterrent power of an increase in expected sentences.
The paper develops as follows. Section 2 presents the historical and political background of the Clemency Bill approved in Italy in July 2006 and describes the provisions of the bill in detail. Section 3 describes the empirical strategy. Section 4 reports the empirical results. Finally, in Section 5, we provide a more detailed interpretation of the results and we make some concluding remarks.
2. Collective Pardon in Italy: the Case for a Natural Experiment
Motivation for the Legislative Measure and Institutional Background
In order to identify the effects of an increase in expected sanctions on former inmates' propensity to engage into criminal activity, we exploit the natural experiment provided by the Collective Clemency
Bill approved by the Italian Parliament on July 30th 2006. Hereafter we provide a summary description of the institutional background that led to the bill's approval and we briefly describe its provisions.
In recent years the Italian prison system has been characterized by harsh conditions of overcrowding.
At the end of the 1990s, the total number of inmates was 55000 with a total number of available places of 42000; the average overcrowding index was 131 inmates to 100 places in prison. 6 This situation became clear to the eyes of public opinion in 2000, in particular after a campaign promoted by the Our analysis is restricted to people serving the sentence in prison, i.e. we exclude from the analysis individuals convicted to serve a sentence in a judiciary mental hospital (98 individuals). To avoid confounding elements related to sex, we concentrate our analysis on males (we do not consider data about 1274 females). Moreover, we exclude from the sample any individual with residual sentences greater than 36 months. This is the case of individuals cumulating different charges with a sentence for at least one, but awaiting verdicts on others. Finally we do not consider individuals for whom sentence data are missing. The final sample we use in the empirical investigation is made up of 20452 individual-level observations. Table I reports descriptive statistics on the individual-level data both for the all sample of released individuals and the sub-sample of those who were rearrested in the period of observation. Those recidivating constitute the 12% of the final sample. As an effect of the collective clemency we observe that on average inmates benefit from a reduction of 14.98 months (13.31 for those rearrested) of time actually spent in jail with respect to the official sentence with a standard deviation of 10.46 (9.88 for those rearrested). This implies that the average adjunctive sanction for those recommitting a criminal act after the release pursuant to the collective pardon is 14.98 months, varying between 1 and 36 months. Appendix 1 provides a description of the crimes included in the different categories. Some crime categories (e.g. mafia, terrorism and felony sex crimes) are missing from our sample as they were excluded from the collective pardon. The majority of people in the sample were convicted for having committed crimes against property or offences related to the drug law. The average age of former inmates in our sample is nearly 37; 35% of them were in stable employment before being sentenced to prison and 47% were unemployed. 
The Basic Regression Model
The focus of the empirical analysis is on inmates' post-release behaviour (being re-arrested or not).
The subjects of our sample satisfied the eligibility condition stated by the Collective Clemency Bill (
The collective pardon provides us with a natural experiment because, for each sentence, variation in sentres depends only on the date of entry in prison, which is as good as random. The identifying assumption needed to obtain a consistent estimate of the coefficient of interest 1 β is that, conditional on sentence length, variation in the residual sentence is not systematically correlated to variation in unobservables that affect the post-released outcome, i.e. Given that not all criminal acts result in arrests, as we will discuss in the next section, an estimated 0 1 < β should be interpreted as a lower bound of the deterrent effect of expected sentences on criminal activity.
To check the robustness of our results, we also include in the basic regression model a set of individual characteristics such as age, type of crime committed before release, nationality, education, marital status, employment dummy, and juridical status. In addition, we condition on prison and police jurisdiction fixed effects. All these are potential factors relevant to explain recidivism. While the results are consistent with the hypothesis that sentres is a variable randomly distributed also within prisons and police jurisdictions (see the coefficients on sentres in Table II ), this might not be the case for other individual variables (e.g., there might be prisons with the most dangerous individuals having low levels of education). Hence, we present the main results by including prison and police jurisdiction fixed effects in the specifications.
Distinguishing between General Deterrence and Time Served
By construction, the residual sentence is equal to the sentence minus the number of months served in prison, denoted as timeserved. Given this identity, the inclusion of all three variables (sentres, timeserved and sentence) in (1) would generate perfect collinearity. Omitting timeserved from (1) allows us to identify the effect of sentres without any strong restrictions on the parameters of the model. Once we condition on sentence, the randomness of sentres implies that timeserved is random too. In other words, omitting timeserved does not induce any bias in the coefficient on the other variables.
However, this strategy is not without cost. The problem here is that the interpretation of the effect of sentres as a behavioural response to an additional month in expected sentence is confounded by the effect of the time served in prison. Given the identity sentres = sentence -timeserved, for each sentence, an additional month of sentres also means a month less served in prison, so that we cannot exclude a priori that the coefficient on sentres is the composite effect of the incentive to recommit a crime (the deterrent effect) and the possible effect of an additional month spent in prison.
In order to provide evidence that the deterrent effect of sentres is not confounded by the direct effect of the time served in the prison, we adopt two strategies. First, we exploit another provision of the Collective Clemency Bill. The bill explicitly states that the rule according to which inmates reentering prison also have to serve the residual sentence, does not hold for inmates convicted with a new sentence of two years or less. Given the evidence that individuals tend to recidivate in crime categories where they already have some experience (Bayer et al., 2007) , inmates with an original sentence shorter than or equal to 24 months are less likely to commit a crime associated with a sentence longer than two years. Finding a significant effect of sentres for individuals with original sentences of less than 24 months would cast doubts on the interpretation that for all other individuals the effect of sentres is an effect due to deterrence. For the sub-sample with an original sentence shorter than 24 months, sentres should not reflect deterrence. In fact, we find that for this sub-sample sentres has no effect; this reassures us that the effect of sentres is due to the pure deterrent effect (results in the next sub-sections). In the second strategy we try to estimate model (1) by controlling simultaneously for sentence, sentres and timeserved. We circumvent this problem of the perfect collinearity of the three variables by estimating the following regression model:
where sentencefixeffects is a set of dummy equal to one for each sentence group multiple of twelve.
This approach does not entirely solve the problem of identification of the three effects separately but it provides evidence on how timeserved affects recidivism. For a given sentres, we can obtain an additional month in time served by increasing the individual sentence. Given that in (2) we control for sentences grouped in multiple of twelve, to interpret the estimated 2 β as the effect of an additional month of time served on recidivism without the confounding element of an additional month in sentence, it is sufficient to assume that any potential effect of sentence on recidivism is monotonic in the entire interval of sentences. Again, finding a significant impact of timeserved from model (2) would cast doubts on the interpretation of the effect of sentres as a pure deterrent effect. However, from this analysis we find that the impact of sentres is very similar to that found from regression model (1) and the effect of timeserved is very small and statistically not significantly different from zero (results in the next sub-sections).
Results

Baseline Regressions
Before presenting results from baseline regression, we offer some graphical evidence on how the residual sentence affects recidivism. In Figure 3 we report the recidivism rate for each sentence for former inmates with residual sentences both above and below the median (we report only sentence groups between 25 and 44 months, which is the range of sentences to which most individuals are convicted). As it is clear from Figure 3 , the recidivism rate of individuals with residual sentences above the median is systematically lower for each sentence (except for two sentences). The difference in the recidivism rates among individuals with residual sentence above and below the median varies between about 14 and 1 percentage points (excluding the two sentences for which the difference is negative). Given that the additional expected sentence, captured by the residual sentence, is a variable that is not likely to be correlated to observables and unobservables, Figure 3 shows preliminary, suggestive, evidence that, on average, former inmates respond to higher expected sentences by reducing their criminal activity. Table II we report the coefficient on sentres from a logit regression that includes only sentence and sentres. The coefficient on the variable of interest is negative (-.01588) with a z-robust statistic equal to -5.89. For each sentence a higher sentres, i.e. a higher expected sentence, decreases the probability of recidivism. In the second column we present the results from a logit regression that also includes individual controls as explanatory variables (age, education, marital status, employment status, juridical status, and a dummy for geographical origin are included as covariates). The coefficient on the residual sentence is now equal to -.01494 with a z-robust statistic equal to -5.31. The fact that from column 1 to column 2 the coefficient on the residual sentence does not change significantly is not surprising given that the collective pardon induces a variation in sentres that is essentially uncorrelated to unobservables and observables. In the next column of Table II we also include the type of crime for which the inmates were arrested when they entered the prison before release. In column 4 we report the coefficient from a conditional logit model, grouped by prison, to take account of differences across prison that drive criminal behavior after release. In the last column, we present the results from a conditional logit model grouped by province of residence to take account of differences across police jursdictions that influence the probability to be re-arrested. Unsurprisingly, the coeffcient on sentres from the last two columns is essentially identical to the one reported in columns 1-3.
Table III about here
The average effect of an additional month of residual sentence on the probability of recommitting a crime after release is negative and robust across several specifications. Given that the number of individuals that commit a crime act but are not arrested is likely to be much higher than the number of individuals that are arrested but have not committed a crime act, the estimated impact of sentres should be interpreted as a lower bound of the deterrent effect of expected sanctions.
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In Table A2 in the Appendix we report the results of the coefficients on individual variables. As expected, age, being married and employment status have a negative impact on recidivism. The sign of the coefficient on education goes in the same direction, though it is not significant at conventional levels.
Deterrence and the Direct Effect of Time Served
An additional month of residual sentence not only means an additional month of expected sentence but also a month less served in prison. In order to draw a robust interpretation of the empirical findings, it is important to provide evidence of how the time served in prison directly affects recidivism. In particular, to assess the validity of the interpretation that the impact of sentres reflects a deterrence effect not confounded by the impact of time served, we adopt the two strategies illustrated in subsection 3.3.
We first exploit the provision of the Collective Clemency Bill which implies that for inmates recommitting a crime associated with sentences of less than two years 12 the deterrent effect of the residual sentence should not exist. Inmates with original sentences below 24 months are likely to be subject to the risk of recommitting similar crimes to those associated with their original sentences. For these individuals, the effect of sentres provides information on whether there are reasons to believe that the time served directly affects recidivism, and, as a consequence, whether the amount of time served is a confounding element in our analysis. The number of individuals with sentences less than 24 months is very large, i.e. 7312, and the variation in the residual sentence is between 1 and 24 months. From the first three columns of Table III we notice that the coefficient on sentres for the subsample with sentences in the interval 1-24 is very small and statistically not different from zero. These findings suggest that the effect of sentres reflects a pure deterrent effect. 11 We do not have official data on the fraction of arrested individuals that are declared innocents. Note that in Italy the incarceration before conviction is an extreme measure that generally occurs when there is the evident risk of re-iteration of crime and the possibility of counterfeiting of evidence. To give an idea of how many crime acts do not result in arrests in Italy, in 2006 for the 78 percent of crimes acts reported, police did not find the offender (Relazione sull'attività giudiziaria nell'anno 2006, p. 22; Data from the Italian Supreme Court.). 12 It is important to note that the Italian sentencing system is quite rigid and minimum compulsory sentences for each crime are fixed by law in the Penal Code.
Table III about here
To provide additional evidence on this point, we estimate the regression model (2). Results are reported in column 4, 5 and 6 of Table III . The coefficient on timeserved is very small and always insignificant across different specifications. Unlike timeserved, the effect of sentres is negative and precisely estimated. Note that for a given sentres, we can obtain an additional month of time served by increasing the individual sentence. Moreover, in estimating the regression model (2) we condition on sentencefixeffects, that is a set of dummy equal to one for each group of sentence multiple of twelve (the groups are defined on the sentence interval 1-12, 13-24, 25-36, 37-48, 49-60, 61-72, 73-369) . The coefficient on timeserved would pick up the effect of sentence within each group of sentences if the potential effect of sentence on recidivism were the same within each group. In column 5 of Table III we report the results from the regression model (2) by redefining the sentences intervals: 0-18, 18-30, 31-42 and so on. The results are essentially unchanged. In addition, as it is reported in the last column of Table III , when allowing for an interaction between sentencefixedeffects and type of crime, the results are very similar to those found above. 13 On the whole, from this analysis we conclude that it is appropriate to interpret the coefficient on timeserved as the effect of an additional month spent in prison on recidivism. To the extent that time served does not seem to have a direct effect on the probability of re-offending, the effect of sentres on recidivism found in the previous analysis can be attributed to deterrence. 
How Large is the Deterrent Effect?
To shed light on the magnitude of our estimated effects, we present the results from the logit regression of how an increase of an additional month in the residual sentence (i.e. a month's increase in the additional sentence for a given type of crime) decreases the probability of recommitting a crime evaluated at the mean of the explanatory variables. Taking the specification of column 3 in Table II, this result shows that an additional month in sentres leads to a reduction in the probability of reoffending equal to 0.0014, evaluated at the mean level of the explanatory variables. Given that for this population the fraction of those who recommit a crime is 0.1177, this effect is large. This basic result indicates that by increasing the expected sentence by 1 month, the probability of recommitting a crime should decrease to about 0.1163, with a drop of 1.24 percent.
It is worth comparing these results with the previous findings in the literature. Kessler and Levitt (1999) is one of the few studies that estimate a deterrent effect of sentence enhancements, making a clean distinction between deterrence and incapacitation effects. In their study a change of law leads to sentence enhancement targeting the most frequent and dangerous criminals. They exploit the fact that in the short run there should not be an incapacitation effect after the law changes, and find that in California some crime rates fall by 4 percent after sentence enhancement, which, for example, increased the sentence for any "serious" felony offender by five years. Our paper suggests a larger deterrent effect. However, one should be cautious in comparing the two magnitudes. Our sample is composed of former inmates only and concerns all types of crime in Italy; we estimate the effect of deterrence on recidivism while Kessler and Levitt (1999) focus on crime rates. At most, such a comparison could suggest that the concerns both of Kessler and Levitt and others (e.g. Owens, 2006) that the deterrent effect could have been overestimated, do not find empirical support in our paper.
Differential Effects and Specific Deterrence
We now investigate whether the deterrent effect varies for different levels of sentences longer than 24 months. For example, is the effect of one additional month of expected sentence the same for two individuals who have sentences equal to 36 months and 70 months respectively? A natural approach to address this question is to estimate the basic regression model by allowing the effect of sentres to be different across different sub-samples defined by different sentences intervals. In Table IV we present the results of this analysis. The sub-samples are defined for the following sentence intervals: 25-48 months, 49-72 months, and 73-369 months (we do not present here the results for the interval 1-24, already shown in Table III) , with 7891, 3074 and 2175 inmates for each group respectively. For the sake of the reliability of the results, it is worth noting that in the last sub-sample the number of inmates with very long sentences is very small, e.g. only about 5 percent of the last sub-sample have sentences longer than 200 months. 14 Moreover, the average age in the three groups is 36, 36 and 40 respectively.
The results in the Panel A of Table IV show that for the first two sub-samples the effect of the residual sentence is higher in absolute value than that found above for the entire sample (in the same specification adopted in Table II the coefficient was -.01532). In addition, the coefficient is essentially the same both in the first and in the second group. From Table IV , the results indicate that deterrence is not effective for sentences higher than 72 months.
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It is important to analyze why we obtain different results for different sentence groups. Can these differences be explained only by an unobserved heterogeneity between individuals in the first two subsamples (sentences between 24 and 48 months and 48-72 months) and in the last sub-sample (with sentences longer than 72 months)? Individuals in the sentence interval 48-72 months may be intrinsically different from those in the last sentence interval and this could be the reason why they have different behavioural responses to expected sentences. For example, unlike those convicted with shorter sentences, those with long sentences could suffer from serious problems of self-control and be unable to respond as they would wish to the incentive provided by the residual sentence. Also, it is possible that individuals with long sentences are likely to commit crimes similar to their previous ones. As they would be given long sentences and stay in prison for most of their lives, their behavioural response to deterrence could be zero. While all these are plausible explanations, they might not be the only ones at work.
The groups defined by different sentence intervals differ in the average time served in prison. In particular, former inmates with longer sentences have on average longer spells in prison. Hence, the time served might play a role in determining the difference in behavioural response to residual sentences between former inmates with long and short sentences. The natural experiment provided by the collective pardon allows a careful investigation of this hypothesis. In particular, we can exploit the fact that for the same group of sentences we observe different levels of timeserved and sentres. For sentences higher than 24 months, we estimate regression model (2), which also includes an interaction term between timeserved and sentres. We report these results in the panel B of Table IV . We obtain a positive and statistically significant coefficient on the interaction term. 16 Moreover, by allowing interaction between sentres and timeserved, the intercept on sentres becomes more negative (see Table   III , columns 2 and 3). In other words, variation in time served contributes to explain the differences in behavioural response to residual sentence between inmates with shorter and longer sentences. These results show that sentres (i.e. an increase in the expected sanction for a certain kind of crime) has a strong negative impact for a relatively low number of months served and decreases as timeserved increases. This is a robust finding even after including a wide set of interactions in the regressions between sentres and individual characteristics and types of crime (results not reported).
15 By splitting the sample according to the group of sentences, we observe that the coefficient on sentres is very small and statistically not different from zero for former inmates with sentences longer than 72 months. 16 We also estimated a linear probability model. The interaction term is positive and statistically significant at 5 per cent level across the different specifications. In addition, the interaction term is positive and precisely estimated when we use the formula given in Norton et al. (2004) for interaction terms in non-linear models.
Robustness and Alternative Explanations
1. Is post-release behaviour after 7 months too short a time period?
A first concern is that we observe individuals only until February 28th 2007, 7 months after release.
At this date the recidivism rate was 0.1172. We expect that in the future more inmates released under the collective pardon will re-enter prison. One issue is whether our results regarding deterrence would remain unchanged if we could observe inmates over the next few years. The main alternative explanation for our results, suggesting that our findings might change goes as follows. Suppose that all former inmates pursue some kind of criminal activity. However, those with longer residual sentences are less likely to be caught by the police because they served less time in prison and they did not forget how to avoid an arrest or a conviction. If this explanation is valid, over one or two years we would observe virtually no difference in recidivism rates between individuals released with long and short residual sentences (e.g., sooner or later the police arrest all former inmates pursuing criminal acts).
The limitation of this explanation is that it implies a direct effect of time served on our dependent variable. But, as we report in sub-section 4.3, we do not find evidence for a direct effect of time served in prison on recidivism. Hence, we view this alternative explanation as not completely satisfactory.
2. Police behaviour in targeting criminals
Another potential issue concerns how the police target released potential criminals. Suppose that the police believe that individuals with higher residual sentences are less likely to commit a crime. If in addition the police have an incentive to increase the number of arrests, they could direct their efforts towards individuals with lower residual sentences. In this case we would overestimate the deterrent effect of expected sanctions. While this is a plausible story, it is difficult to believe that the main result -that individuals have a lower propensity to commit a crime if they expect higher sentences -would be invalidated if it were true. First, the explanation requires that the police know the residual sentences of former inmates and discriminate between potential criminals based on this individual variable.
Second, even if one is willing to assume that the police are well informed about former inmates and do discriminate, there is a general equilibrium effect induced by this potential police behaviour that should compensate for the difference in the probability of being arrested for individuals with long and short residual sentences. Indeed, those former inmates with long residual sentences would increase their criminal activity in response to a lower relative cost of crime (because, if the police target individuals with short residual sentences, those with long residual sentences face a lower probability of being arrested). Note that this effect goes in the opposite direction of what we find in the data.
Is being re-arrested a good measure to test for deterrence?
Another concern is whether our measure of criminal activity, being re-arrested or not, is a good measure for assessing the existence of deterrence. While it is very likely that a former inmate who is rearrested has committed a criminal act, we cannot be sure that all the others not arrested are not pursuing criminal activity. It is important to emphasize that this might be a critical issue for the interpretation of the results only if there are reasons to believe that, conditional on pursuing criminal activity, the probability of being arrested decreases with the residual sentence. In the two previous explanations we discussed the hypothesis of a lower probability of being arrested for individuals with long residual sentences as a consequence of costless individual behaviour. However, there is another potential channel through which individuals with high residual sentences might have lower probabilities of being arrested. In particular, suppose that an individual pursuing some criminal activity can decrease the probability of being arrested by investing time or resources. In this case, those facing higher expected sentences (i.e. higher costs from being caught by the police) would have more incentives to invest in decreasing the probability of being arrested (e.g., they could exercise much more precaution in committing criminal acts). Could our results be explained by the fact that actual criminals with higher residual sentences are less likely to be rearrested because they invest more in avoiding being caught by the police? We maintain that this might not be the case. Our exercise is an evaluation of the response of criminals to a marginal increase in the cost of committing an unlawful act. The results can be interpreted as the response to such a variation in expected sanctions by the "marginal criminal", i.e. one who would commit a crime in the absence of an exogenous increase in the expected cost of the criminal act. For such a criminal, an increase in the cost of committing a crime makes him no more indifferent between engaging into an unlawful activity or not. It follows that an increase in the expected sanction should not lead him to invest resources in decreasing the probability of being arrested (at the margin he should not find it convenient to pay even a small price).
Concluding Remarks
In this paper we contribute to the empirical literature on the study of criminal punishment by providing credible evidence about the deterrent effects of an increase in expected sentences. Our identification strategy exploits the natural experiment provided by the collective Clemency Bill passed by the Italian Parliament in July 2006. The institutional features of the bill imply, for the sample of individuals released upon the approval of the bill, an exogenous variation in expected sentence for any kind of crime recommitted after release. This experimental setting allows us to overcome issues hampering the identification of the deterrent effects of increasing expected sanctions. In particular, our design allows us to identify the deterrent effect of an increase in sentences separately from its incapacitation effect and from the possible endogenous reactions of policy makers to crime.
Our findings provide credible evidence that a one month increase in expected punishment lowers the probability of committing a crime. This corroborates the theory of general deterrence. Moreover, we find that general deterrence works in different ways across groups of individuals with different prison time. Our findings suggest that specific deterrence does not hold: a longer period served in prison tends to weaken and not strengthen the deterrent effect of an additional month of expected sanction. In other words, more severe punishment does not imply a stronger sensitivity to the threat of future punishment but rather the opposite relationship. This suggests that the experience of punishment tends to neutralize the behavioural response to general deterrence. Further analysis is necessary in order to better interpret this result from a theoretical point of view.
Finally, the paper relates to recent studies that offer evidence that prospective young criminals might not be deterred because of myopia, or general problems in perceiving sanctions (Lee and McCray, 2005 and Jolls et al. 1998) . In this respect, the evidence provided is mixed. On the one hand, the finding that former inmates with long sentences (perhaps the most dangerous) do not respond to the incentives provided by the enhancement of expected sanctions is consistent with the findings of Lee and McCray (2005) , who focus on serious crimes which involve a victim such as murder, robbery and assault. However, the credible finding of a large deterrent effect for all other former inmates (convicted with shorter sentences) suggests that the results of this literature might not be extendable to the generality of criminals. 
Appendix 2-Testing for the Random Assignment of Residual Sentence
In order to provide evidence for our identifying assumption, we present the results of the tests for random assignment of residual sentence for given sentence. We split our sample in groups of released prisoners characterized by the same sentence. Then, for each group, we regress residual sentence separately on each observable variable at the individual level (employment conditions, age, grade of judgment, marital status, education, nationality). Table A1 reports the results of these regressions for the interval of sentences (25-44) months, i.e. the interval of sentences around the median value of sentence (34). Most coefficients are not significant, suggesting that for a given sentence the date of entry to prison is essentially random. It is important to note that some coefficients are significant; in particular, for some sentences, age and nationality significantly predict the exact date of entry in prison. This is not surprising as we expect that, for particular reasons such as the arrest of criminal gangs or mass entries of immigrants, the sub-group of inmates obtaining a certain sentence at a specific time may be characterized by statistically significant differences in terms of some observables (in particular nationality and age
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) with respect to subgroups of inmates obtaining the same sentence at a previous or subsequent time. However, this does not threaten the reliability of our identification strategy. What is important for our identifying assumption to be valid is that there is not any systematic lag in the moment of entry to prison induced by individual or geographical characteristics. Results in Table A1 show that there is no such systematic pattern, i.e. residual sentence is not systematically predicted by observables. While this cannot be a direct proof of the fact that residual sentence is not systematically predicted by some unobservable, we can be confident that it is a plausibly solid indirect test. 
